Nerve growth factor (NGF) down-regulates the Bcl-2 homology 3 (BH3) domain-only protein Bim and suppresses its proapoptotic activity by phosphorylation.
Bim is a proapoptotic, BH3-domain-only member of the Bcl-2 family that plays a role in death of trophic factor-deprived sympathetic neurons as well as in other paradigms of apoptotic death. We report here that nerve growth factor (NGF) leads to both a slow down-regulation of Bim expression in neuronal PC12 cells and rapid Bim phosphorylation. Both effects appear to be mediated by the MEK/MAPK pathway. An assay for Bim-mediated death revealed that NGF-promoted phosphorylation suppresses the proapoptotic activity of Bim. The phosphorylation sites responsible for this effect in the extra long form of rBim were identified as Ser-109 and Thr-110. Thus, NGF protects neurons from the proapoptotic effects of Bim both by acute phosphorylation and the longer term repression of expression.